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viable pathogens in the saliva of their vector host. Three such 
antigens, proteins with the approximate molecular weights of 19, 
22 and 24 kDa, have been discovered and analyzed from a strain of B. 
burgdorferi T-15. The proteins provide a route for the development of 
immunodiagnostics for Lyme disease and related disorders. The proteins 
and related amino acids and DNA sequences may also be used for the 
immunization, for the detection of B. burgdorfei in human or body fluids, 
and also for the generation of specific antibodies for use in diagnosis, 
epidemiology, prevention of and treatment of Lyme disease. 
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AB Nucleic acid fragments are disclosed which encode a polypeptide 
antigen reactive with antisera from rabbits immunized with a 
66-kDa protein from Borrelia garinii IP90. The presence of 
nucleic acid fragments encoding such a polypeptide antigen as 
well as the presence of the polypeptide antigen are demonstrated 
in B. burgdorferi sensu lato B31, B. afzelii ACAI and B. garinii IP90, but 
are substantially absent from ^95% of randomly selected B. hermsii, 
B. crocidurae, B. anserina, and B. hispanica. The encoded polypeptide is 
surface exposed on the bacterial surface; it is highly conserved, and is 
thus potentially useful as a vaccine agent and as a diagnostic 
agent in the diagnosis of infections with B. burgdorferi as are the 
characteristic nucleic acid fragments of the invention. Also disclosed 
are methods of producing the polypeptide antigen according to 
the invention as are antibodies directed against the antigen. 
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AB The invention concerns the diagnosis of Lyme borreliosis with 

glyceraldehyde- 3 -phosphate dehydrogenase, oligopeptide permease or their 
fragments as antigens and the use of these enzymes, their 
fragments or coding DNA as vaccines. The antigens are 
specific for Borrelia garinii antibodies; for ELISA assays 
antigens are immobilized onto a solid carrier. Assays are 



performed from body fluids, especially from serum. 
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AB The invention relates to a method by which new antigens from 

vector-borne pathogens may be discovered and analyzed by incubating the 
viable pathogens in the saliva of their vector host. Three such 
antigens, proteins with the approximate molecular weights of 19, 
22 and 24 kDa, have been discovered and analyzed from a strain of B. 
burgdorferi T-15. The proteins provide a route for the development of 
immunodiagnostics for Lyme disease and related disorders. The proteins and 
related amino acids and DNA sequences may also be used for the 
immunization, for the detection of B. burgdorfei in human or body fluids, 
and also for the generation of specific antibodies for use in diagnosis, 
epidemiology, prevention of and treatment of Lyme disease. 
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AB The invention relates to a method and a kit for the diagnosis of 
Borrelia infection by detection of anti-Borrelia 
antibodies. The invention also relates to novel Borrelia cells, 
lysates, fractions and antigens of said cells and to their use 
as anal, reagents or immunogens . Thus, Borrelia growing in mice 
were found to express addnl . antigenic proteins (of mol . weight 
9.5, 18, 19, 30, 32, 33, 62, 70, 80, 90, 100, and 102 kilodaltons) 
relative to those cultured in vitro. These antigens are the 
basis of diagnosis of Borrelia infection, i.e., they are used in 
Western blots, ELISA, or immunofluorescence assays to detect the presence 
of anti-Borrelia antibodies. The sequences of these proteins 

and the genes encoding these proteins were determined The genes were expressed 
in Escherichia coli. 
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AB A 13 kDa cell surface antigen (P13) found on Lyme disease 

Borrelia (B. burgdorferi, B. garinii, B. afzelii) but not B. 
hermsii, B. crocidurae, B. anserina, or B. hispanica and the gene for P13 
are disclosed. Addnl . , P13 epitopes, vectors, transformed cells, a method 
of preparing P13 or P13 epitopes, and vaccines as well as 

diagnostic compns. and kits are further disclosed. The P13 genes of the 3 
Lyme disease Borrelia were cloned and sequenced. The B. 
burgdorferi P13 gene was expressed in Escherichia coli. 
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AB The present invention relates to novel vaccines for the 

prevention or attenuation of Lyme disease. The invention further relates 

to isolated nucleic acid mols. encoding antigenic polypeptides 

of Borrelia burgdorferi. Also provided are antigenic 

polypeptides for use as vaccine and antibodies for diagnosis, as 

are vectors, host cells and recombinant methods for producing the same. 

The invention addnl. relates to diagnostic methods for detecting 

Borrelia gene expression. 
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AB Two new antigenic proteins of Borrelia burgdorferi 

(proteins 1829-22A and 1829-22B) that can be purified in a form suitable 
for use in vaccines are described. These proteins can also be 
used in diagnostic assays for antibodies to Borrelia. These 

proteins were obtained as part of an octyl glucoside-soluble protein pool of 

B. burgdorferi lysates . After fractionation of the pool on polyacrylamide 

gels, partial sequences were used to derive probes for the genes. 

1829-22B was manufactured by expression of the gene in Escherichia coli. The 

protein was found to be specific for Lyme borreliosis patients 

and responded to the Ig class that earlier diagnostic assays had 

identified. 
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AB The invention relates to a method by which new antigens from 

vector-borne pathogens may be discovered and analyzed by incubating the 
viable pathogens in the saliva of their vector host. Three such 
antigens, proteins with the approx. mol . wts . of (19, 22 and 24) 
kDa, have been discovered and analyzed from a strain of Borrelia 
Burgdorferi T-15. The proteins provide a route for the development of 
immunodiagnostics for Lyme disease and related disorders. The proteins 
and related amino acids and DNA sequences may also be used for the 
immunization, for the detection of B. burgdorferi in human or body fluids, 
and also for the generation of specific antibodies for use in diagnosis, 
epidemiol., prevention of and treatment of Lyme disease. 
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protein or fragment is described. The mycobacteria express a fusion 
protein comprising a lipoprotein or lipoprotein segment and the protein or 
fragment. Such expression vectors increase the immunogenicity of the 
protein or fragment by enabling the protein or fragment to be expressed on 
the surface of the mycobacteria. Mycobacteria which may be transformed 
with the expression vector include mycobacteria such as BCG. The 
expression vectors of the present invention may be employed in the 
formation of live bacterial vaccines against Lyme disease 
wherein the mycobacteria express a surface protein of Borrelia 
burgdorferi, the causative agent of Lyme disease. Recombinant BCG 
expressing a chimeric gene comprising M. tuberculosis 19 kDa 
antigen promoter and signal sequence fused to B. burgdorferi OspA 
antigen gene were prepared The OspA antigen was presented 
on the surface of BCG. Mice vaccinated with these recombinant 
BCG were protected from challenge with B. burgdorferi. 
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AB Nucleic acid fragments are disclosed which encode a polypeptide 
antigen reactive with antisera from rabbits immunized with a 66 
kDa protein from Borrelia garinii IP90. The presence of nucleic 
acid fragments encoding such a polypeptide antigen as well as 
the presence of the polypeptide antigen have been demonstrated 
in three strains of B. burgdorferi sensu lato, but are substantially 
absent from at least 95% of randomly selected B. hermsii, B. crocidurae, 
B. anserina, and B. hispanica. The encoded polypeptide is surface exposed 
on the bacterial surface, it is highly conserved, and is thus potentially 
useful as a vaccine agent and as a diagnostic agent in the 
diagnosis of infections with B. burgdorferi as are the characteristic 
nucleic acid fragments of the invention. Also disclosed are methods of 
producing the polypeptide antigen according to the invention as 
are antibodies directed against the antigen. 
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AB Due to local variation in the antigenicity of the agent of Lyme 
disease (B. burgdorferi), a vaccine derived from any one isolate 
of this spirochaete may fail to protect against the heterogeneous 
population of organisms that may be present in an enzootic focus. 
Accordingly, it was determined whether antigenically variable 
spirochaetes delivered by naturally infected [Ixodes scapularis] ticks, 
collected from a site where transmission is intense, may fail to infect 
mice actively immunized with recombinant glutathione transferase outer 
surface fusion proteins A or B (OspA and OspB) . Virtually all mice 
vaccinated by either immunogen appeared not to become infected, as 
determined by culture or histopathology of their tissues. It is concluded 
that Osp vaccination of mice effectively prevents infection by 
the agent of Lyme disease in a simulated natural cycle of transmission. 
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AB Due to local variation in the antigenicity of the agent of Lyme 
disease (Borrelia burgdorferi) , a vaccine derived from 
any one isolate of this spirochete may fail to protect against the 
heterogeneous population of organisms that may be present in an enzootic 
focus. Accordingly, we determined whether antigenically 

variable spirochetes delivered by naturally infected ticks, collected from 
a site where transmission is intense, may fail to infect mice actively 
immunized with recombinant glutathione transferase outer surface fusion 
proteins A or B (OspA and OspB) . Virtually all mice vaccinated 
by either immunogen appeared not to become infected, as determined by 
culture or histopathology of their tissues. We conclude that Osp 
vaccination of mice effectively prevents infection by the agent of 
Lyme disease in a simulated natural cycle of transmission. 
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